THE title of this paper indicates both the scope and limitations of the communication.
V
The total number of insufflations performed in the whole series is 1,003. For over six years the kymograph has been used in conjunction with tubal insufflation, and it may here be stressed that its value cannot be over-estimated. (Examples of kymographic tracings were shown.)
A study of the behaviour of patent tubes as revealed by repeated insufflations shows that under similar conditions, e.g. the constancy of the rate of the flow of the gas, there is a noteworthy constancy in the appearance of the tracings obtained. No great difference, either in the level at which patency is established, or in the appearance of tubal contraction waves is usually seen in any given patient when insufflation is repeated, even after several months. Increase in the rate of flow of gas may be followed by a marked increase in the patency-pressure level and by more active, deeper peristaltic waves; but this is not invariable. Around ovulation-time (presumptive) more active or more frequent peristalsis may be seen. This also is not invariable, and there is no indication that there is any constant close correspondence between the type of tracing obtained and the stage of the endometrial cycle. On the other hand repeated insufflations have shed some interesting light on the criteria of non-patency. The first point is that a single finding of non-patency is not reliable. This has been proved by the subsequent occurrence of pregnancy or by the occurrence of a characteristic kymographic tracing of patency (corroborated by the occurrence of shoulder pain or by the demonstration of pneumoperitoneum) or by hysterosalpingography. A study of this group (25 patients) may throw some light on this apparently anomalous finding, and may be of assistance in obviating a possible source of error. The findings may be summarized as follows: (1) In 9 patients two tests only DEC.-OBSTET. I Proceedings of the Royal Society of Medicine 6 were performed; in 15 patients, three tests, two showing patency and one non-patency; in 1 patient four tests, three showing patency and one non-patency. Thus none of the patency cases showed non-patency more than once. (2) Anaesthesia was employed in 12 of the group when 1 insufflation showed non-patency. In a further 2, with anaesthesia patency was shown, but without it non-patency. I'he remainder (11) had no anasthetic at any insufflation.
The conclusions that may be drawn from a study of this small group are (1) in cases of tubal patency, an isolated or occasional finding of apparent non-patency may occur and this, equally in anaesthetized and non-anaesthetized suojects, and (2) the result of a single insufflation, with or without anast-hesia, showing apparent non-patency, cannot -be depended upon. This latter conclusion receives further consideration when the results of insufflation are compared with (1) hysterosalpingography, and (2) the incidence of pregnancy. In a series of 60 cases subsequent examination by lipiodol showed that insufflation had erroneously indicated blockage in 6. Among 115 patients who became pregnant 29 had been diagnosed ,as having non-patent tubes as a result of a single insufflation.
It would follow therefore that in all reported series, except where two or more insufflations (and/or a hysterosalpinpogram) established non-patency, dependency on a single finding of non-patency has given too high an incidence in the past. It has been suggested that a finding of patency subsequent to one of non-patency may be explained by the therapeutic effect of the first test. This view finds no substantiation in our results since if non-patency were found on two or more occasions, no success in restoring patency was achieved by repeated insufflation. These findings prompted investigation into the question-what prevents the gas from passing through the tubes on one occasion while it passes freely on other occasions? This problem was studied from three aspects: (1) the effect of anaestihesia; (2) the time-relationship of insufflation to the phase of the cycle (particularly the premenstruum); and (3) the rate of flow of the gas.
(1) It seemed possible that anaesthesia might have the effect of permitting gas to pass through tubes which had shown nor-patency without it, or-vice vers4. But this possibility received no support from the findings already mentioned, in which, of the series of 25 patients, a false finding of non-patency was obtained in 12 cases under anaesthesia and in 13 without it. Nevertheless, a small group of cases (6) was investigated to note the effect of anaesthesia on tubal patency and on apparent blockage as recorded by kymographic insuffiation. Various anasthetics were employed, viz. gas and oxygen, ether, chloroform, and intravenous evipan sodium. In 3 of the cases, insufflation was performed first without and immediately thereafter with anaesthesia; in the other 3 it was done first under anaesthesia and soon after the anasthetic had been discontinued. No anaesthetic had any material effect on the type of tracing obtained.
(2) It is well known that, for various reasons, insufflation should not be performed during the premenstrual phase of the cycle. The hypothetical consideration that the temporary thickening of the endometrium around the uterine end of the fallopian tube might give an erroneous finding of blockage, has not been confirned in this series of 9 patients showing normal tubal patency, when insufflated on six or more occasions at different phases of the cycle. Again, a study of the group of 25 patients with patent tubes, but who showed on one insufflation apparent non-patency revealed that the latter findings occurred irregularly in the cycle and were not related to any particular phase. Corroborative information was obtained as the result of further studies: (a) Kymographic insufflation was performed on 20 consecutive days (menstruation intervening). No material change in the type of tracing occurred at any phase; all showed patency. (b) In the course of investigations, 4 further cases were encountered in which a finding of patency was followed by one of non-patency on a subsequent date. Only in 1case was the "non-patency" finding at the pre-menstrual phase, in all the other instances insufflation had been performed in the first half of the cycle. It may be concluded that a fallacious finding ot non-patency may be obtained at any point of the cycle.
(3) Numerous experimental insufflations were carried out in both anaesthetized and non-anaesthetized patients to determine whether variations in the rate of flow of gas into patent tubes could materially alter the appearance of a kymographic tracing, even to the extent of simulating tubal blockage. Numerous variations from 30 c.c. per minute to 120 c.c. per minute (the latter rate is never used in clinical routine) were employed and in varying sequences. In a few instances the excessive rate of flow of the gas caused the pressure to rise considerably, but never above 150 mm.Hg; in no case was the tracing of non-patency obtained. The phase of the cycle appeared to bear no influence on the produiction of tubal spasm.
To sum up, these investigations have had a negative result in: that no light has been tjhrown on the causation of "pseudo-blockage", but they prove that the above-mentioned factors are not responsible. Assuming no blockage in the instrument employed for insufflation (which should be tested both before and after use), tubal or utero-tubal spasm, for no apparent reason, on occasion resists the pressure of gas up to 200 mm.Hg. This spasm is sometimes very apparent in hysterograms and is now and again illustrated in kymographic tracings, when repetition of insufflation a few seconds later shows gas passing through tubes after initial failures. Repeated insufflations have also shown that spasm, whether of lesser or major degree, is not a constant state and that many tracings may sthow normal patency. Follow-up has shown that even a high degree of spasm does not seem to predispose to infertility.
(b) Hysterosalpingography. In this series hysterosalpingography was chiefly done for comparison with insufflation. There is little to be added to the findings of previous workers in this field. My own observations have led to this conclusion: If each test is performed once only the percentage of error is about equal (10%). (a) In all but 6 of 60 cases, where lipiodol showed patency, tubal insufflationr also did; and (b) in all but 4 of 40 cases where lipiodol showed non-patency, tubal insufflation also showed non-patency. But the error in tubal insufflation is reliance on a single test, which error can be avoided by repeating the test, whereas the error in hysterosalpingography is in the reading of the plates and is not always remediable.
II. Recent Observationis on Anzovular Menistruiation as Assessed by Endometrial Biopsy
It is generally agreed that the presence of secretory changes in the endometrium is presumptive evidence of ovulation. , Endometrium was removed in 358 cases in the premenstrual phase of the cycle, in over 80% of instances by means of a biopsv curette in the non-anoesthetized patient. Of tlese, 335 showed the normal, characteristic, secretory features of this phase; 23, i.e. 64%, showed anovulatory cycles, 11 of them on one or more occasion but not on all, and 12 on all occasions on which biopsy was performed. These may be described as follows: (a) Those exhibiting both anovulatory and secretory cycles in the same patient-"periodically anovular"; and (b) "constantly anovular". It must be appreciated that these titles are being used descriptively and as a matter. of convenience, and cannot be expected to refer to more than the relatively small period of time during which the patients were studied. The two groups therefore are not mutually exclusive since the patients in group (a) might at any future date show the features of group (b), and, alternatively, cases in group (b) might later show secretory endometrium. Moreover, many of the, series of 335 patients who showed normal secretory characters, might have shown apparently anovular cycles at one time or another if the duration of their study had been prolonged.
It must be emphasized Lthat an erroneous diagnosis of anovular cycles may be made if reliance is wholly placed on the date of the precedinig menstruation and biopsy is performed only in the presumptive premenstrual phase. The date of menstruation after biopsy must be ascertained.
Two further observations must be made: (1) Although it is a simple matter to distinguish an early proliferative from a late differentiative endometrium, it is very difficult in some cases to decide whether an endometrium is in the late proliferative or early secretory phase, since the one merges into the other; and (2) a second potential source of error is that the observer is dependent very frequently on the patient correctly noting or .accurately remembering the date of menstruation.
It may be observed at this point that none of these 23 patients became pregnant during the period of study, but that 2 did so under treatment. This is not surprising in view of the serious nature of the dysfunction. Anovular menstruation is therefore a major infertility factor when it occurs, although its actual incidence is low.
III. Recenit Observations Onl En1dometrial T2 berculosis
The examination of endometrium in 392 of the original series of 500 cases showed unsuspected tuberculosis in 20 (i.e. 5 1%). Since the completion of that series a further 448 consecutive and unselected cases of primarv sterility have had endometrium examined and of these 22 have shown tuberculosis (i.e. 4 9%). This gives a total incidence of 5% in 840 cases.
In the first instance this finding of unsuspected tuberculosis was largely an accidental discovery in endometrium removed primarily with a view to the diagnosis of anovulation. In this part of the investigation I worked in close association with A. M. Sutherland, wvho subsequently extended his observations to cases other than those of sterility, and whose recent communication on the broader aspects of the subject will be familiar to all of you (Journ. Obst. & Gynxec. Brit. Emp., 1943, 50, 161) . The histological characters of the lesion and the proofs of its tuberculous nature have been fully discussed by Sutherland.
Proceedinqs of the Royal Society of Medicine 8 All but one of the cases in my series are incorporated in his paper and it is not intended therefore to discuss the pathological aspects here.
The points I wish to discuss are: (a) The high incidence of endometrial tuberculosis in sterility.
(b) The evidence that this estimated incidence is minimal. (a) The high incidence of endometrial tuberculosis in sterility.-Sutherland has reported the finding of tuberculosis in 100 endometria in a consecutive series of 7,670 (inzcluding sterility cases) giving an incidence of 1-3%. It has already been pointed out that my series of 840 endometria shows an incidence of 5% tuberculosis. Further analysis shows that endometrial tuberculosis is fifteen times more common in sterile women than in those who are not.
(b) The evidence that this estimated incidence is miniwiisl. In 17 of these patients biopsy was performed more than once: when performed twice it was tubercle positive on both occasions in 5 patients, and once positive and once negative in 2 cases: when performed either three or four times in the remaining patients, on 19 occasions it was tubercle positive and on 17 tubercle negative. Obviously therefore in manv instances no evidence of the disease was found on single occasions. This occasional absence of evidence prompted further study of the endometria concerned. The paraffin blocks were re-imbedded and re-orientated so that further sections might be taken from the other end of the biopsy material. This was done in twelve blocks from 6 patients. Numerous sections were examined, but there was no evidence of tuberculosis in any of them. Further light in this connexion was thrown bv the examination of additional sections of the definitely positive biopsies: in several of the cases, sections showed no evidence of tubercle follicles. Moreover, in several cases in which biop-sy material was divided, negative histological findings and positive guinea-pig inoculation results were obtained. It may be concluded, therefore. that absence of signs of tubercular endometritis in any given biopsy is not evidence that the disease is not present and that the incidence figure of 5% in my series is an absolutely minimal one.
(c) The duration of the disease. Endometrial tuberculosis was found to be still in evidence after the following lengthy periods of time in 6 patients: (1) two and a half years;
(2) five years; (3) two and a third years; (4) two years; (5) two and a half years; (6) seven and a half years. Follow-up also showed that not one sterility patient, with endometrial tuberculosis, became pregnant.
(d) The effect of curettage.-Although it was considered most improbable that even very thorough curettage of a tubercular endometrium would "cure" the condition, studies were carried out to observe the recurrence of the tubercle follicle and to determine its time-interval. Four sterile patients were investigated. The findings may be summarized: Tubercular endometritis was found to have recurred at the following intervals of time after thorough curettage under an3esthesia: (1) thirtyfour days; (2) twenty days; (3) three months; and (4) twenty-seven days. There seems little doubt therefore that reinfection of the endometrium rapidly recurs after curettage. The question naturally arises as to the location of the focus from which reinfection occurs. Investigating this matter, careful inquiry was made to the previous history of the patient and a detailed search for tubercular lesions in other organs of the body was carried out.
(e) The results of search for tuberculous history and other tuberculous lesions.-In none of these cases was pelvic tuberculosis diagnosed or suspected when endometrial biopsy was performed. All were noted as enjoying good health and, with the exception of three cases, there was no history suggestive of tuberculosis in childhood, or adolescence; the three exceptions were: (1) Case No. 452. aged 28, "pleurisy and gastro-enteritis" at age of 17; (2) Case No. 454, aged 29, "T.B. gland of neck" at age of 5; and (3) Case No. 76. aged 24, "tabes mesenterica" at age of 14 (nine months in sanatorium). Radiographs of the chest in 10 cases showed no evidence of pulmonary tuberculosis in 7, but 2 showed apical tuberculosis of both lungs (Case No. 21 and Case No. 469 ) and the other calcified plaques at both apices (Case No. 98)-in the latter, radiograph of the spine showed Pott's (lisease; no calcified 'glands were seen in abdominal radiographs (4 cases) or in pelvic ones (4 cases).
(f) The relationship of endometrial tuberculosis to tubal occlusion.-I have left to the last the consideration of the incidence of tubal occlusion in cases of endometrial tuberculosis: in 18 of the 20 cases tubal insufflation was performed, and showed non-patency in 14 (78%). In the second series of 22 cases, insufflation wa* performed in 17 and showed non-patencv in 15 (88%). Combining the two series, it will be seen that out of 35 cases in-sufflated, 29 showed tubal blockage, an incidence of 83%. This extremely high incidence of occlusion suggested the possibility of an unsuspected subclinical tuberculous salpingitis as the source of reinfection of the endometrium, and this conception in turn led me to reconsi'der the possible etiology of tubal occlusion from a new angle.
IV. An Inquiry into the Causation of Tubal Occlusionl There is, of course, no need to discuss tubal occlusion arising from gross tubal damage. The problem under consideration at the moment is the etiology of blockage in tubes which appear normal on bimanual examination. In the past, it has been widely accepted that in most instances the occlusion of the lumen results from gonococcal salpingitis, or from tubal infection from a nearby pelvic lesion (particularly appendicitis), or from congenital hypoplasia. The recent finding that endometrial tuberculosis is unexpectedly common (5%) in sterile women suggested the possibility that tubal tuberculosis of a degree insufficient to be grossly recognizable, except on laparotomy, might be responsible for a much greater number of cases of tubal non-patency than is generally recognized, and led me to undertake certain investigations which I shall now discuss.
(1) Gonococcal salpingitis as a cause of tutbal occlusion.-There is very little positive proof that, apart from gross tubal damage, gonococcal salpingitis is a common cause of tubal occlusion. It is unusual to obtain a history of any acute pelvic illness in a series of sterile women and, more important still, there is little direct evidence that the infection ever reaches the tubes in more than a very small percentage of cases of gonorrhcea. There are few published data on this point, but with the co-operation of the Public Health Department of Glasgow I have been able to obtain the following figures which, I think, are of considerable significance. The records of acute gonorrhoea in women who attended the principal clinic from 1930 to 1937 were surveyed, with special reference to the incide-nce of pelvic involvement. There were only 5 cases of the latter in a total of 540 patients. A follow-up of the S cases revealed that 1 subsequently had three pregnancies, but that the others had not become pregnant. During the years 1938 to 1942 (inclusive) the total number of new cases of acute and chronic gonorrhoea in females over 15 years of age, attending the principal Glasgow municipal centre, amounted to 987. Of these. there were 26 cases of acute pelvic involvement, i.e. 2-6%. In 775 consecutive cases of acute gonorrhoea, during the same period, there were 10 cases of salpingitis, i.e. 1-3%. Very careful observations have been made on this point since June 1941. Since that date a total of 979 cases have been treated, of which only 8 have developed an acute febrile pelvic lesion (less than 1%).
Even if it is admitted that a number of mild pelvic infections may have occurred, the general conclusion appears to be that the gonococcus is seldom responsible for the occlusion of tubes which are not palpably thickened.
(2) Conigenital hypoplasia as a cause of tubal occlusion.-The significance of this factor was first described and stressed by Clauberg, who maintained that, in cases of infantile uterus, the tubes often share in the developmental deficiency and are consequently impermeable. There has been a vague general acceptance of Clauberg's theory, but I am not satisfied that it is correct. The following arguments may be raised against it: (1) Clauberg's evidence was almost entirely radiological (apart from investigations on lower animals); (2) a large number of cases of uterine hypoplasia have shown normal tubal patency and function on kymographic insufflation; (3) radiographs frequently show patency in tubes presenting the long, thin, tortuous features of the "congenital hypoplastic" type; (4) in a small series of cases showing definite tubal blockage and treated by Clauberg's method with cestrogenic hormone none showed patency a ter treatment as claimed by him; and (5) tubal blockage associated with uterine hypoplasia need not be due to tubal hypoplasia but may be due to other causes, e.g. subclinical tuberculosis, as will be discussed later. It is not disputed, of course, that follicular hormone produces proliferation of the mucous membrane and general hyperoemia of the fallopian tubes, as Clauberg has shown, but the point at issue is whether the hypoplastic or infantile tube is essentially a non-patent structure or not. I have approached this question from three angles: (A) a histological study of the prepubertal tube; (B) insufflation of the tubes of the fcetus and infant; and (C) kymographic insufflation in an unselected, consecutive series of unmarried women.
A. The prepubertal tube: Fallopian tubes were removed post mortem and sectioned from cases of the following ages: (a) a 7 months' foetus; (b) a foetus stillborn at term; (c) a child aged 2 days; (d) a child aged 10 weeks; (e) 3 months; (f) 4x2 months; (g) 7 months;
(h) 16 months; (t) 3 years; (1) 4 years; (k) 8 years; and (1) 10 years. Sections were cut through fimbrial, ampullary and isthmial portions. The appearances of the tubes throughout the series are those of a patent structure and there is no evidence that canalization of the Mullerian ducts is often (if ever) incomplete.
B. Iisufflationz of the tutbes of the fcwtts anid inifanit: The material studied was obtained post mortem from a series of stillborn infants and neonatal deaths in the Glasgow Royal N'Iaternity Hospital and from fatal cases in the Royal Hospital for Sick Children, Glasgow. The examination was carried ouIt as soon as practicable after death. usuallv within a few lhouirs. 12 cases wvere instufflated. All (Skiagmlams dlemonstratiuig tuibal patency in two infants were shown.) C. Insufflation in unimzarried wonmen: No wooman was admitted to hospital and subjected to this test simplv f-jr purposes of experiment. All of the patients thus examined had been admitted for the treatment of some definite complaint, the commonest being dysmenorrhwa. The opportuLnity was taken at the time of operation to apply this test. 100 have been studied to date, their ages ranginig from 13 to 39 years. It was estimated that in over one-third of the patients the uteruis appeared to be of the small, hypoplastic type.
Insufflation showved that in all cases the tubes wvere permeable to gas. In 93 of them the gas passed at low pressure, but in 7 a certain degree of spasm appeared to be present, al evidenced by the fact that gas reached a high pressure before passing.
In conclusion it mav be stated that the evidencc obtained from these three separate linies of inquiry suggests that impermeabilitv of the tubes is seldom a congenital defect.
(3) Sutbclinicail tutbercutlouts salpingitis as a cautse of tubal occlutsioni. It will be remembered that, in the course of this investigation, unsuspected subclinical endometrial tuberculosis was fouind in a relatively high percentage (5o%) of sterile women. Now, since endometrial tuberculosis in general is almost invariably secondary to tuberculous infection of the tube, it is highlv probable that subclinical tubal tuberculosis is present in at least 5% of sterile women. Further, it is wvell known that endometrium often escapes infection even when the tubes are the seat of gross tuberculous lesions, and it is, therefore, highly probable that in sterile women the incidence of subclinical tubal tuberculosis is much higher than 5%. This suggests the possibility that subclinical tuberculosis of the tube may be the cause of occlusion in a tube which appears normal to palpation. An endeavour was made to obtain positive evidence on this point, and two separate methods of investigation were utilized. First, the incidence of tubal occlusion in cases of endometrial tuberculosis was investigated and, second, histological proof of tuberculous infection was looked for in tubes which had been found to be blocked.
The incidence of tubal blockage in endometrial tuberculosis was found to be 29 in 35 cases, i.e. 83%. This compares with an incidence of 38%0 over the total series of 500 sterile women, including those in whom endometrial tuberculosis was present. The second line of evidence vas more difficult to applv, because only a small number of women were Nwilling that an attempt should be made to restore patency of the tube by operation. So far I have had an opportunity of studying the histology of three such tubes, a small piece being removed in the course of salpingostomy. The series is too small from which to dogmatize, but nevertheless it is striking that all three specimens showed tuberculous infection.
In view of these findings I feel justified in putting forward the view that tubal blockage mav, in a considerable number of cases, at any rate, be due to a subclinical tuberculous salpingitis.
